The reaction of 3-methyl-5-nitropyrimidin-4(3H)-one (1) with aliphatic and aromatic primary amines effectively afforded nitroenamines 4 having a carbamoyl group. When 1,2-diaminobenzenes were used, benzimidazoles 10 were obtained besides 4. Synthetic utility of the functionalized nitroenamines was also demonstrated in the conversion of nitroenamine 4b to polysubstituted pyridone 12.
Introduction
Highly electron-deficient 3-methyl-5-nitropyrimidin-4(3H)-one (1) has ultifunctionality, such as nitroalkene, α,β-unsaturated amide, amidine and so on. Pyrimidinone 1 has been proved 1−4 to be good synthetic equivalents of polyfunctionalized units for construction of azaheterocycles (Scheme 1).
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Scheme 1
The C2-N1-C6 moiety of 1 behaved as the activated diformylamine accompanied with elimination of anionic N-methylacetamide. 3,5-Difunctionalized 4-pyridones 2 were obtained by the reaction of pyrimidinone 1 with enolate ions of 1,3-dicarbonyl compounds. 1 Treatment of 1 with ketones in the presence of ammonia also proceeded to give 4,5-disubstituted pyrimidines 3. 2 The yields of 3 were, however, low due to ammonolysis of 1 leading to nitroenamine 4a. 3 Use of ammonium acetate instead of ammonia as the nitrogen source overcame this disadvantage. 4 Pyrimidines 3 were obtained in considerably improved yields under milder conditions. In addition, 5,6-disubstituted 3-nitro-2-pyridones 5 were also produced by the alternative ring transformation of 1. In this case, the C4-C5-C6 moiety of pyrimidinone 1 acted as the equivalent of α-nitroformylacetic acid. Meanwhile, carbamoylnitroenamine 4(see table) is an interesting sa similar pattern were observed (the ratio of integrals was 73 : 23 : 2 : 2). Each structure had two broad signals in the lower field. These signals were slowly diminished in 24 h with addition of D2O. On the basis of 1 H-1 H COSY 2D NMR, one broad signal was related to the N-methyl group, and the other was related to both the N-methylene group and the doublet at 8.67 ppm. This olefinic proton had a large coupling constant (14.1 Hz) which was characteristic to the nitroenamine skeleton. 6, 8 Among six kinds of configuration and/or conformation bearing the intramolecular hydrogen bond(s) I-VI (Figure 1 Reaction of 1 with sterically hindered tert-butylamine afforded nitroenamine 4c in a good yield. Treatment of 1 with aqueous ammonia solution lead to 4a. Reaction of aromatic amines with 1 gave corresponding nitroenamines 4d−f.Aminolysis of pyrimidinone 1 proceeded even at room temperature though long reaction time was required.When 1.1 equimolar of amine was used, the yield of the nitroenamine was considerably lowered.This result indicated that more than two molecules of amines were necessary to decompose 1. o-Methylaniline revealed reduced reactivity compared with p-methyl derivative, and quantitative recovery of 1 was observed in the case of less nucleophilic p-nitroaniline (Table) . A plausible mechanism of the present aminolysis is illustrated in Scheme 3. The aminolysis of 1 is initiated with nucleophilic attack of amine at the 6-position, and the cleavage of the N1−C6 bond successively occurred. Deprotonation at the 6-or the 2-positions is considered not to occur since no product was detected on treatment of 1 with triethylamine under same conditions. The methanimidoyl group is eliminated as the amidine to yield nitroenamine 4 when intermediate 8 is attacked by a second molecule of the amine. 
Scheme 3
Reactions of pyrimidinone 1 with diamines showed somewhat different reactivity. White precipitates were formed during the reactions using aliphatic diamines such as 1,2-diaminoethane or 1,3-diaminopropane. As there was no solvent dissolving these white solids, the structures have not been determined yet. In the reaction of isomeric pyrimidinone 6 with diamines, we isolated macrocycles which were formed by dimerization of aminolysis products. In consideration with this fact, there is possibility of these products to have similar large rings like 9 ( Figure 2) .
Figure 2
On the contrary, nitroenamine 4h was obtained in the reaction of 1 with 1,2-diaminobenzene (Scheme 4). Benzimidazole 10h was also obtained in addition to 4h, it is obvious that pyrimidinone 1 behaved as the transferring agent of a C1 unit to diaminobenzene. Since isolated 4h was not converted to 10h under the same conditions employed for aminolysis, benzimidazole 10h may be formed by the competitive intramolecular cyclization of the intermediate 8. 5,6-Dimethyl benzimidazole 10i and corresponding nitroenamine 4i were similarly prepared from 1,2-diamino-4,5-dimethylbenzene.
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Scheme 4
Reactions of pyrimidinone 1 with aromatic and aliphatic secondary amines were also studied. NMethylaniline gave no positive result, and 1 was totally recovered. In the case of dipropylamine, unexpected products 4a and 4j (R = Me) were obtained in 38 and 28% yields instead of dipropylamino derivative 11 ( Figure 3 ). It seems that the nitroenamine 4j is derived from the reaction of 1 with methylamine generated by the decomposition of 1. If this is true, the yield of 4j is 56% based on 1. However, we have not found plain explanation for the isolation of 4j. On the other hand, it is considered that the amino derivative 4a is produced under the mechanism shown in Scheme 5. Sterically hindered secondary amine attacks the less crowded 2-position of 1 to give adduct 12. The fission of N1−C2 bond and following methanolysis give nitroenamine 4a. Page 108  ARKAT USA, Inc
As described above, nitropyrimidinone 1 was shown to be an excellent precursor of functionalized nitroenamines 4. In the present reaction, modification of amino group is readily achieved by choosing required amine. Obtained nitroenamines 4 are useful synthetic intermediates for polyfunctionalized compounds. As one application to organic syntheses, conversion of 4b to polyfunctionalized pyridone 13 was studied. Treatment of nitroenamine 4b with enolate ion of ethyl 3-oxobutanoate afforded 5-ethoxycarbonyl-1,6-dimethyl-3-nitropyridin-2(1H)-one (13). Pyridone 13 was formed by a series of Michael addition of the enolate ion to the electrophilic site of 4b, elimination of propylamine and intramolecular attack of the carbamoyl anion to the acetyl group (Scheme 6). Investigations of other chemical transformations of nitroenamine 4 are in progress, and the results will be reported in due course. Synthesis of nitroenamines 4. To a solution of pyrimidinone 1 (155 mg, 1.0 mmol) in methanol (20 mL), propylamine (205 µL, 2.5 mmol) was added, and the mixture was heated under reflux for 3 h. After removal of methanol, the residue was extracted with hot hexane (30 mL x 3). The extract was concentrated to afford almost pure nitroenamine 4b (176 mg, 0.94 mmol, 94% yield). chemical shifts were observed, however, they were too small to be wholly analyzed.; 13 C NMR (100 MHz, CDCl3, TMS) Product A: δ 165. 1, 157.4, 117.2, 52.4, 25.6, 23.6, 11.0: Product B; 161.7, 154.6, 52.6, 26.4, 23.6, 10.9 (one signal was hidden by noise). Anal. Calcd. for C7H13N3O3: C, 44.91; H, 7.00; N, 22.45%. Found: C, 45.12; H, 7.16 ; N, 21.99%. Ammonolysis of pyrimidinone 1. To a solution of pyrimidinone 1 (155 mg, 1.0 mmol) in methanol (20 mL), 25% aqueous ammonia (170 µL, 2.5 mmol) was added, and the mixture was heated under reflux for 3 h. After removal of methanol, the residue was washed with CHCl3 (30 mL) to afford almost pure nitroenamine 4a (80 mg, 0.55 mmol, 55% yield). 8.64 (br.s, 1H), 8.9−9.5 (br, 2H), 9,5-10.0 (br, 1H) . Anal. Calcd. for C4H7N3O3: C, 33.10; H, 4.87; N, 28.96%. Found: C, 33.38; H, 4.77; N, 28 Reactions of pyrimidinone 1 with dipropylamine. To a solution of pyrimidinone 1 (155 mg, 1.0 mmol) in methanol (20 mL), dipropylamine (343 µL, 2.5 mmol) was added, and the mixture was heated under reflux for 3 h. After removal of methanol, the residue was extracted with hot hexane (30 mL x 3). The extract was concentrated to afford almost pure nitroenamine 4j (45 mg, 0.28 mmol, 28% yield). The residue was washed with CHCl3 (30 mL) to furnish nitroenamine 4a (55 mg, 0.38 mmol, 38% yield). 
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